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NOTE: Delete, revise, or add to the text in this
section to cover project requirenents. Notes are
for designer information and will not appear in the
final project specification.

This section covers electric duct heaters. Draw ngs
shoul d i ndi cate capacity, voltage, rating,
control-circuit voltage, heating stages, cfm sizes
and ot her pertinent data.
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PART 1 GENERAL

1.1 REFERENCES
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NOTE: The foll owi ng references should not be
manual |y edited except to add new references.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication.
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The publications listed below forma part of this section to the extent
ref erenced:

UNDERWRI TERS LABCRATORI ES (UL)

UL 1096 (1986; 4th Ed; Rev thru Jan 30, 1988)
El ectric Central Air Heating Equi pnent

1.2 GENERAL REQUI REMENTS
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NOTE: If Section 16003 CGENERAL ELECTRI CAL

PROVI SIONS is not included in the project
specification, applicable requirenents therefrom
shoul d be inserted and the foll ow ng paragraph
del et ed.
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Section 16003 GENERAL ELECTRI CAL PROVI SI ONS applies to work specified in
this section.

Fabrication Drawi ngs shall be submitted for dDuct heaters consisting of
fabrication and assenbly details to be perforned in the factory.

Equi pnent and Performance Data shall be submitted for duct heaters
including use life, systemfunctional flows, safety features, and
nechani cal autonated details.

Manuf acturer's Instructions shall be submtted for duct heaters including
special provisions required to install equi pnment conponents and system
packages. Special notices shall detail inpedances, hazards and safety
precauti ons.

1.3 SUBM TTALS
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NOTE: Review subnmittal description (SD) definitions
in Section 01330 SUBM TTAL PROCEDURES and edit the
following list to reflect only the submttals
required for the project. Subnmittals should be kept
to the mininumrequired for adequate quality
control. Include a columar |ist of appropriate
products and tests beneath each submittal

descri ption.
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The followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES i n sufficient detail to show full conpliance with the
speci fication:

SD- 02 Shop Drawi ngs
Fabrication Drawi ngs shall be submitted for duct heaters in

accordance with paragraph entitled, "General Requirenents," of
this section.

Installation drawi ngs shall be subnitted for duct heaters in
accordance with the paragraph entitled, "lInstallation," of this
section.

SD- 03 Product Data
Equi pnent and Performance Data shall be subnmitted for duct heaters
in accordance with paragraph entitled, "General Requirenents," of

this section.

Manufacturer's catal og data shall be subnmitted for the foll ow ng
itens:

Duct Heaters
Heati ng El ements
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Encl osures
Control s

SD- 08 Manufacturer's |nstructions
Manuf acturer's Instructions shall be submtted for duct heaters in

accordance with paragraph entitled, "General Requirenents," of
this section.

PART 2 PRODUCTS

2.

1 PRODUCT STANDARDS

Duct heaters shall conformto the requirenments of UL 1096.

.2 DESCRI PTI ON

Duct heaters shall have the capacity indicated, plus or mnus 5 percent.

Duct heaters shall be factory prewired, ready for field term na
connecti ons.

[ Capacity shall be based on | ] [60] degrees F [16] degrees C entering
air and | ] [85]-degree F [30] degrees C discharge air at | ] [300]
cubic feet [8.5] cubic neter per mnute.]

.3 HEATI NG ELEMENTS AND ENCLOSURES

Heating elenents shall be installed with a franework conplete with
termnal, and junction boxes shall be constructed of nill-alunnized or

gal vani zed carbon steel. A nagnetic contactor shall be provided in a
separate enclosure insulated fromthe duct at duct heater |ocation or at a
separate, renpte |ocation

Gasketing shall be 1/16-inch 1.6 nmillineter thick non-asbestos woven-cloth
t ape.

Fl ange depth shall be suitable for duct insulation provided. Term na
junction box shall be insulated to prevent el evated tenperatures.

[ Sheat hed heating-el ement construction shall consist of a resistance wire
i nsul ated by highly conmpacted refractory insulation protected by a seal ed
netal lic-finned sheath. Conponent nmaterials shall be as foll ows:

Resi stance wire shall be a helix-wound all oy approxi nately 80 percent
ni ckel and 20 percent chronium

Refractory insulation shall be nmagnesi um oxi de. Elenent shall be
subjected to a dielectric test of twice the elenent rated vol tage plus
1,000 volts applied between term nal and sheath for a period of 1

m nut e.

Sheat hi ng shall consist of alum numfins cast around an internal stee
sheath containing refractory insulation and resistance wire or
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carbon-steel fins pernmanently attached to a tubular carbon-steel or
corrosion-resi stant steel sheath containing refractory insulation and
resistance wire and with all external surfaces porcelainized.

Wattage density shall not exceed 90 watts per linear inch 25 |inear
mllinter of heated elenent | ength or not greater than 22 watts per
square inch 645 square mllineter.]
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NOTE: Do not specify an open heating el enent when
it wll be exposed to salt air.
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[ Open heating-el ement construction shall consist of a helix-wound

resi stance wire alloy approxi mately 80 percent nickel and 20 percent
chromum \Wattage density shall not exceed 50 watts per linear inch 25
linear mllinmeter of heated el enent. Elenent support shall mnimze
abrasi on and sagging. Safety screens shall be provided on both upstream
and downstream si des of heater elenents.

Dumry el ements shall be provided or other provisions sinmlar to open area
perforated screens shall be included if required to uniformy distribute
airflow across heater face.]

.4  CONTROLS

Units shall be furnished with integral overheat cutouts for prinmary and
secondary protection. Autonatic-reset primary cutout shall be the disk

type and shall be suitable for 277-volt, 60-hertz service.

[Di sk type nmanual -reset secondary cutouts shall be provided and shall be
wired in series with each circuit.]

[Bul b type manual -reset secondary cutouts shall be provided and shal
actuate integral nagnetic backup contactors.]

[Bul b type nmanual -reset secondary cutouts shall be provided and shal
deenergi ze each circuit directly.]

Indicating light(s) shall be provided to indicate:
Heater on
Each circuit on

[Pilot switch shall be locally provided to cut off heater through integra
magneti c contactors.]

Heat er assenblies rated at 45 anperes and | arger shall have the heater
assenbly subdivided and fused. Each subdivi ded 45-anpere heater | oad
section shall be fused. 1In circuits of |ess than 45 anperes, appropriate
sections shall be fused.

Magneti c contactors other than integral overheat-cutout associated units
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shall be renotely located as indicated and shall be UL-approved.

[Step controllers for sequencing heater |oads shall be constructed of
UL- approved conponents and shall include the follow ng:

Delay to prevent |ine surge when energizing | oads
I ndi vi dual fusing of each step
I nterconmponent wiring to termnals for field connection
Cabi net ]
[Val | -nmount ed thernpstats shall be [single-] [two-] [three-] stage type.]

[ Thernpbstats shall be conplete with thernmoneter, nechanical high-limt
stop, calibrated operator, and an adjustable heater to effect anticipation
and to prevent override of space tenperature. Range shall be between 55
and 105 degrees F 13 and 40 degrees C. Differential shall not exceed 1.5
degrees F 1 degrees C. Thernostat shall be rated for operation at 24
volts, 60 hertz. Any necessary transforners, wiring, and devices to neet
this requirement shall be provided. Cases shall be finished in brushed or
satin chrone.]
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NOTE: Suppl enent the foll ow ng paragraph if
solid-state step controller is selected.
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[Power to unit shall be controlled by a UL-listed solid-state
silicon-controlled rectifier (SCR) system such that voltage is continuously
i npressed and varied in mnute increnents over a range of zero to rated
voltage or to 105 percent of rated voltage maxi num ]

PART 3 EXECUTI ON

3.1 | NSTALLATI ON

Duct heaters shall be installed in accordance with the manufacturer's
instructions and shall be located to pernmt access to the heater after
instal | ati on.

3.2 FI ELD TESTI NG

Duct heaters shall be denpnstrated to operate satisfactorily in the
presence of the Contracting Oficer.

An operational test shall be conducted for a m nimumof 6 hours.
Duct heaters shall be cycled five tines, fromstart to operating thermal
conditions to off, to verify adequacy of construction, systemcontrols, and

conmponent per fornmance.

-- End of Section --
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